A colorimetric assay to quantify dehydrogenase activity in crude cell lysates.
Nitroblue tetrazolium (NBT) in the presence of phenazine methosulfate (PMS) reacts with the NADPH produced by dehydrogenases to produce an insoluble blue-purple formazan. Endpoint assays taking advantage of this reaction have been successfully used to detect the activity of several dehydrogenases. Here we present a version of this assay suitable for determining the kinetics of 6-phosphogluconate dehydrogenase catalysis in crude lysates of bacterial cells prepared in 96-well plates. Using the assay to screen a small library of variant 6-phosphogluconate dehydrogenases generated by error-prone polymerase chain reaction, we were able to identify three variants with improved activity and thermostability over the parent enzyme. These enzymes were partially purified and shown to be expressed at higher levels than the parent (leading to the increase in activity), and all three variants were indeed more thermostable than the parent (temperature midpoints 4-7 degrees C higher) after purification. Thus the NBT-PMS assay appears suitable for screening libraries of variant dehydrogenases.